The paper deals with the motion of test bodies in a Quasi-Newtonian potential for which the expressions corresponding to the effects of General Relativity are found. It is impossible to choose the values of parameters of the potential which could be in a quantitative accordance with the effects predicted by General Relativity.
INTRODUCTION
In the first part of the paper (Pyragas & Svirskas 2003) possible trajectories of test bodies in the Quasi-Newtonian (hereafter Q-N) gravitational potential of the form
were considered. Paper II investigates the question of the possibility to choose numerical values of the coefficients γ and δ in Eq.
(1) which could be in accordance with the experimental tests of General Relativity Theory (hereafter GRT): light deflection, gravitational redshift and perihelion shift.
COMPARISON WITH EXPERIMENTS

Light deflection
The gravitational deflection of a light ray at its point of the closest approach b to the Sun with appropriate accuracy can be found simply by calculating the change of normal component of momentum since Δp n /p ≈ α(b), where α is the deflection angle. For this aim we use the relation between the energy and the momentum of photon, and, bearing in mind the relativistic relation of energy and the inertial mass, equate the force −(E/c 2 )∇ϕ to the rate of change of the momentum dp
Substituting dt = dx/c and p = E/c we get From Figure 1 we conclude:
so the angle of deflection of a light ray in radians is equal to:
where M is the mass of the Sun.
Gravitational redshift of spectral lines
The gravitational redshift in the classical theory is given by
where ΔL is the distance between the points of emitter and absorber at rest in the gravitational field and g is the free-fall acceleration. In the Pound-Rebka-Snider experiment at Harvard University (Pound & Rebka 1960 , Pound & Snider 1965 
(1) leads to the redshift as measured in the Q-N potential:
Complementary to the Pound-Rebka-Snider experiment, we have to include the experiment by Brault (1962) , which measured the redshift of a sodium spectral line emitted on the surface of the Sun in the potential ϕ and received on the Earth with the potential ϕ ⊕ . The redshift in this case is given by the general formula
which is derived using the law of energy conservation. In this experiment Brault has found a redshift of GM /R c 2 to a precision of 5%. The potential on the Earth's surface ϕ ⊕ consists of two terms -the potential of the Sun on the surface of the Earth and the proper potential of the Earth. The requirement that the gravitational redshift in the Newtonian and Q-N potentials be equal after some trivial calculations gives an additional algebraic equation for the coefficients γ and δ :
where r ⊕ is the distance from the Earth to the Sun.
Perihelion shift
The vector equation of motion of the body in the potential ϕ in the Newtonian mechanics is
In the central-symmetric potential the motion occurs in the equatorial plane and we get the following expressions for the radial and tangent components of this equation:
The last equation yields the first integral of motion
Denoting the angular momentum of the body √ 2σ, from the former equation we get
Using this integral expression we can eliminate the angular part in Eq. (6):
In the case of circular motion
the following equation
is valid, where R denotes the radius of the circular orbit. Let us define radial oscillations by expression r = R + ξ. Then Eq. (8) can be written in the form
Taking into account (9) for the linear part of this equation we get
with the solution
Therefore, the period of small radial oscillations is equal to
Taking into account the expression for the tangent velocity
and the perimeter of the orbit ∼ 2πR, we get the period of revolution
Thus, the perihelion shift Δϕ = 2π (T R /T θ − 1) in the Q-N potential is
Comparing (2), (3) and (10) with the corresponding expressions of light deflection, gravitational redshift and perihelion shift in GRT
we conclude that the additional multipliers in Eqs. (2), (3) and (10) must be equal to
In addition to this system of requirements for the coefficients γ and δ we have to include Eq. (4).
Introducing new dimensionless coefficients
where R M is the orbit of Mercury, and coefficients γ = γ/R , δ = δ/R 2 we rewrite the former algebraic system of equations and (4) in the form Thus, the two coefficients γ and δ must satisfy this system of four algebraic equations. From the mathematical viewpoint we are free to choose whatever two equations in order to determine unknown coefficients γ and δ and the rest two equations use for testing. Determining γ and δ from Eqs. (16) and (17) we get γ = 6.36 × 10 −6 , δ = −3.88 × 10 −8 . This means a very small departure from the Newtonian law far away from the source. All equations, except of the first, are valid. The left-hand side of (15) yields only a half of the necessary value. The reason for this is the well known disagreement of predictions of a light ray deflection in the Newtonian theory and GRT. Because (15) was derived in a classical way, this problem is still present.
If we calculate numerical values for the coefficients γ and δ by Eqs. (15) and (17), we get γ = −0.0194 and δ = 0.515. In this case, as we see in Table 1 , the perihelion shifts per century for other Solar system planets, calculated according to expressions (10) and (11), agree fairly well. This is because the numerical values of constants γ and δ are calibrated for a distant zone. Thus, in either way it is impossible to choose the numerical values of the coefficients γ and δ that would satisfy all four equations (15-18). Additional terms, which describe the discrepancy between the Newtonian and Q-N potentials, increase with decreasing distance. Thus, despite the fact that the motion in the Q-N potential satisfies some experimental tests of GRT in distant zones, its disagreement with the Newtonian law increases with the approach to the Schwarzschild radius.
